The signals essential to Drosophila melanogaster courtship include pheromones emitted by the female which stimulate the male to court and pheromones emitted by the courting male which stimulate the female to accept. Genetic variation among these pheromones is a common (if not universal) requirement In new experiments, to avoid losing the most interesting genomes, we have crossed individuals to "balancer-crossover suppressor" strains (4). We hypothesized that, for a system to maintain the genetic variation of a population, most segments of the chromosomes would be involved. Therefore, stocks simultaneously containing balanced lethal inversions for the X, second, and third chromosomes were used initially. This approach failed because recombination increased due to multiple rearrangements ("Schultz-Redfield effect") (5), and flies having several balanced lethal loci had very low viability. Instead, we have established a series of stocks balanced only for the second and third chromosomes (SM1-TM3) (6) 
In new experiments, to avoid losing the most interesting genomes, we have crossed individuals to "balancer-crossover suppressor" strains (4) . We hypothesized that, for a system to maintain the genetic variation of a population, most segments of the chromosomes would be involved. Therefore, stocks simultaneously containing balanced lethal inversions for the X, second, and third chromosomes were used initially. This approach failed because recombination increased due to multiple rearrangements ("Schultz-Redfield effect") (5) , and flies having several balanced lethal loci had very low viability. Instead, we have established a series of stocks balanced only for the second and third chromosomes (SM1-TM3) (6) Table 1 , a summary of all of our findings is presented. Our new data allow us to extend our earlier model to include female acceptance: In the first step, females stimulate the males to court via a'pheromone signal. Balancer extracted' lines consistently exhibited normal male courtship activity. From previous work, this process requires genetic differences between males and females. Thus, at least some of the components of the stimulus system for male courtship initiation are coded on the X and fourth chromosomes, and remained fully functional. In contrast, inbred lines exhibited no courtship behavior until males were stimulated by pheromones from another source. Thus, we conclude that there are loci associated with female signals on the X and/or fourth chromosomes that induce males to court.
The second phase of the courtship sequence involves the male's signals to the female, whereby she accepts or rejects his courtship overtures. This step involves at least two separate signal components from the male, one of which can be supplied by olfactometer procedures, thus indicating that it is a volatile pheromone. Because females of lines isolated by balancer technique fail to receive a functional volatile pheromone and reject the males, the loci coding for the origin of this signal must be primarily on the second and/or third chromosomes. Inability to induce inbred females to accept sibling male courtship in the olfactometer (1) indicates that there is at least one other signal. Since this signal cannot be supplied in olfactometer tests, it is of low volatility (or it is not a pheromone). Its function is not lost in balancer-extracted lines, so essential loci are presumed to be on the X and/or fourth chromosome. The wing vibrations of the courting males (always the wing closest to the female being courted) might function in transporting a slightly volatile substance to the female.
Postulated mode of pheromone action In order to be selective, the females' pheromone receptorscontrolling mate acceptance may have a limited number of cells of two or more types, or cells responsive to two' or more compounds. For mating to occur, each cell type must be activated to a threshold level in order to produce an impulse capable of removing mating inhibition or of stimulating mating. Dual activation thresholds of this type are known for many insect receptors (8) . Often, these receptors include cells that respond to compounds of widely different volatilities. In Drosophila melanogaster, the complexity of the receptor system enables the females to be intraspecifically receptive and individually selective. Since this species, as well as some other drosophilids, live in high density populations, an effective mate selection system would require at least one component that functions only at a very short distance. Such a multi-component system appears to be mediating the phenomenon we have observed. The existence of both longrange volatile pheromones and short-range slightly volatile or nonvolatile signals could explain some of the nonlinear details of density and proportions which Ehrman (9) (12) , the ability to function in intraspecific discrimination would be limited. However, some evidence suggests intraspecific variations exist (13) and may be involved in some, as yet unknown, way.
Any population has a finite amount of genetic variation for pheromones, from which genetically different homozygous lines can be extracted (14) . The 
